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(54) WAFER SUPPORTING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To attain formation of a thin film 
and etching on the back side of a wafer as well as the front 
side. 

SOLUTION: A wafer supporting device horizontally supports a 
wafer 2 from the lower surface in a process chamber 12 of a 
semiconductor manufacturing apparatus. A board-shaped 
susceptor 21 is arranged below the wafer 2 with its board plane 
being in parallel to the wafer 2, and at least three through- 
holes 25 vertically penetrating the susceptor 21 are formed. In 
each of the through-holes 25 of the susceptor 21, a lift pin 26 
movable in an axial direction is passed through. On the upper 
end of the lift pin 26, a protrusion 27 forming a gap between the 
wafer 2 and the susceptor 21 for supporting the wafer 2 from 
its lower surface is provided. Thus, a reactive gas also flows 
between the wafer 2 and the susceptor 21, thereby forming a 
thin film on the back side of the wafer 2. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] They are the wafer means for supporting which support a wafer horizontally from the inferior 
surface of tongue in the process chamber of semiconductor fabrication machines and equipment. While 
penetrating said each through tube of the tabular susceptor in which at least three through tubes which said 
wafer sets caudad, and a wafer and a plate surface are made parallel, and it is arranged, and are penetrated 
up and down were formed, and said susceptor, respectively Wafer means for supporting characterized by 
providing the projection which is formed in the upper limit of a lift pin movable to shaft orientations, and 
said lift pin, forms a clearance between said wafers and said susceptors, and supports said wafer from an 
inferior surface of tongue. 

[Claim 2] They are the wafer means for supporting according to claim 1 characterized by having projected 
said projection more nearly up than said susceptor top face after said lift pin could be stopped to said 
susceptor and said lift pin has been stopped by said susceptor. 

[Claim 3] Wafer means for supporting according to claim 1 or 2 characterized by preparing at least three 
specification-part material which regulates the periphery of said wafer supported by said projection in the 
top face of said susceptor. 

[Claim 4] They are the wafer means for supporting which support a wafer horizontally from the inferior 
surface of tongue in the process chamber of semiconductor fabrication machines and equipment. While 
penetrating said each through tube of the tabular susceptor in which at least three through tubes which said 
wafer sets caudad, and a wafer and a plate surface are made parallel, and it is arranged, and are penetrated 
up and down were formed, and said susceptor, respectively Shaft orientations are equipped with a movable 
lift pin. Said lift pin Wafer means for supporting characterized by being located in the periphery of said 
wafer, forming a clearance between said wafers and said susceptors, and having the lift section projected 
inside [ direction of path ] said wafer that said wafer should be supported from an inferior surface of tongue, 
and the specification part which regulates the periphery of said wafer. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the wafer means for supporting used in semiconductor 

fabrication machines and equipment, such as a CVD system. 

[0002] 

[Description of the Prior Art] Generally, in case a thin film is formed on a wafer or it etches in a CVD 
system etc., the wafer is horizontally supported from the inferior surface of tongue. Drawing 5 shows the 
conventional wafer means for supporting, and the through tube 3 which penetrates a susceptor 1 to three 
places is formed at intervals of 120 degrees on the periphery of a path smaller than the path of a wafer 2 at 
the disc-like susceptor 1 by which level arrangement is carried out into a process chamber. Taper section 3 a 
which becomes a major diameter gradually towards top-face la of a susceptor 1 is formed in the upper part 
of a through tube 3. In each [ these ] through tube 3, the lift pin 4 has penetrated, respectively. And each lift 
pin 4 can be moved now to shaft orientations (the vertical direction). Moreover, it fits into taper section 3a 
of a through tube 3, and taper section 4a which becomes a major diameter gradually towards upper limit is 
formed in the head of each lift pin 4 so that the lift pin 4 may stop to a susceptor 1 and can hang and fall in 
it. 

[0003] In the CVD system equipped with such wafer means for supporting, formation of a thin film lays a 
wafer 2 in top-face 1 a of a susceptor 1 , as shown in drawing 5 , it supplies predetermined reactant gas in a 
process chamber, it excites by the plasma or light and gas is performed thermal or by making it react 
between decomposition, dissociation, or a different-species compound. 
[0004] 

[Problem(s) to be Solved by the Invention] In the above conventional wafer means for supporting, in case a 
wafer 2 is conveyed, the lift pin 4 contacts the arm (illustration abbreviation) which can move up and down 
freely to the free end of a lower limit, and it is used in order to lift a wafer 2 from a susceptor 1 . That is, the 
upper limit side became flat-tapped with top-face la of a susceptor 1, on the occasion of thin film formation, 
the lift pin 4 was hung and had fallen, and since it was the configuration of laying a wafer 2 without a 
clearance on a susceptor 1 , a thin film was not able to be formed in the rear face (inferior surface of tongue) 
of what can form a thin film in the front face (top face) of a wafer 2. 

[0005] This invention was made in view of this conventional trouble, and aims at offering the wafer means 
for supporting of the semiconductor fabrication machines and equipment which can process thin film 
formation etc. to both sides of a wafer. 
[0006] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, invention 
concerning claim 1 The wafer means for supporting which support a wafer horizontally from the inferior 
surface of tongue in the process chamber of semiconductor fabrication machines and equipment While 
penetrating each through tube of the tabular susceptor in which at least three through tubes which a wafer 
sets caudad, and a wafer and a plate surface are made parallel, and it is arranged, and are penetrated up and 
down were formed, and a susceptor, respectively It constituted from a lift pin movable to shaft orientations, 
and a projection which is formed in the upper limit of a lift pin, forms a clearance between a wafer and a 
susceptor, and supports a wafer from an inferior surface of tongue. 

[0007] In such wafer means for supporting of a configuration, since a clearance is prepared between a wafer 
and a susceptor and a wafer is supported, the gas supplied in the process chamber passes through the 
clearance between a wafer and a susceptor. Therefore, a thin film can be formed not only in the front face of 
a wafer but in the rear face of a wafer, or it can etch. 
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[0008] Moreover, since the projection for forming a clearance between a wafer and a susceptor is prepared 
in the lift pin, it can use the susceptor used from the former as it is, and can offer this equipment cheaply. 
[0009] In wafer means for supporting according to claim 1 , a lift pin can stop invention concerning claim 2 
to a susceptor, and after the lift pin has been stopped by the susceptor, it is characterized by having projected 
the projection more nearly up than a susceptor top face. 

[0010] Invention concerning claim 3 is characterized by preparing at least three specification-part material 
which regulates the periphery of the wafer supported by projection in the top face of a susceptor in wafer 
means for supporting according to claim 1 or 2. 

[001 1] The wafer is thinly [ very ] lightweight, and since it only lays on a projection, there is a possibility of 
shifting during processing. Therefore, if the specification-part material which regulates the periphery of a 
wafer is prepared on the susceptor, a wafer will not shift. However, since what is necessary is just to be able 
to prevent falling from a projection when a wafer shifts at worst, specification-part material does not 
necessarily need to touch the periphery of a wafer. 

[0012] Invention concerning claim 4 is wafer means for supporting which support a wafer horizontally from 
the inferior surface of tongue in the process chamber of semiconductor fabrication machines and equipment. 
While penetrating each through tube of the tabular susceptor in which at least three through tubes which a 
wafer sets caudad, and a wafer and a plate surface are made parallel, and it is arranged, and are penetrated 
up and down were formed, and a susceptor, respectively It is characterized by equipping shaft orientations 
with a movable lift pin, locating a lift pin in the periphery of a wafer, forming a clearance between a wafer 
and a susceptor, and having the lift section projected inside [ direction of path ] the wafer that a wafer 
should be supported from an inferior surface of tongue, and the specification part which regulates the 
periphery of a wafer. 

[0013] In these wafer means for supporting, since the lift pin has both the functions of support of a wafer, 
and regulation of a periphery and does not need to prepare specification-part material separately from a lift 
pin, it is not necessary to perform processing special to a susceptor. 
[0014] 

[Embodiment of the Invention] The outline configuration of CVD system 10 which drawing 1 - drawing 3 
show 1 operation gestalt of this invention, and is shown in drawing 2 is carried out from the driving gear 
which omitted the process chamber 12 which holds a wafer 2 and the wafer means for supporting 1 1 , and 
illustration. As the process chamber 12 plugs up the base ring 13 which consists of a heavy-gage ring-like 
metal, the aperture 14 made from a quartz which takes up the upper part of the base ring 13, and the lower 
part of a base ring 13, it is prepared, and it consists of a chamber pars basilaris ossis occipitalis 1 5 made 
from a quartz connected to a driving gear. And the path 16 for wafer 2 conveyance which opens the inside 
and outside of the process chamber 12 for free passage is formed in the base ring 13. 
[0015] The disc-like susceptor 21 of the wafer means for supporting 20 is supported from the inferior 
surface of tongue in the process chamber 12 by the base material 22 connected to the driving gear for 
vertical movement and a rotation drive (illustration abbreviation), respectively. A base material 22 is 
equipped with the medial axis 23 which fixed to the inferior-surface-of-tongue core of a susceptor 21 , and 
the arm 24 which fixed to three places (only two places are shown by a diagram) of spacing 120 degrees in 
the inferior-surface-of-tongue periphery section of a susceptor 21, and each arm 24 is formed in the upper 
limit of hollow shaft 24a. Thereby, a susceptor 21 can be moved up and down and rotated now. 
[0016] As shown in drawing 1 , the through tube 25 which penetrates a susceptor 21 to three places (only 
two places are shown by a diagram) is formed at intervals of 120 degrees on the periphery of a path smaller 
than the path of a wafer 2 at the susceptor 21 by which level arrangement is carried out within the process 
chamber 12. Taper section 25a which becomes a major diameter gradually towards top-face 21a of a 
susceptor 21 is formed in the upper part of a through tube 25. In these through tubes 25, the lift pin 26 has 
penetrated, respectively. And each lift pin 26 can be moved now to shaft orientations (the vertical direction). 
Moreover, it fits into taper section 25a of a through tube 25, and taper section 26a which becomes a major 
diameter gradually towards upper limit is formed in the head of each lift pin 26 so that the lift pin 26 may 
stop to a susceptor 21 and can hang and fall in it. Moreover, the lift pin 26 penetrated the arm 24 of a base 
material 22, and the lower limit (free end) has extended from the arm 24 to the lower part location. In 
addition, the lift pin 26 can move up and down also to an arm 24. 

[0017] Furthermore, the upper limit side of each lift pin 26 is in the condition which the lift pin 26 had hung 
and fallen in the susceptor 2 1 , and was stopped, and as shown in drawing 1 , it is formed so that it may 
become flat-tapped with top-face 21a of a susceptor 21. Moreover, the projection 27 is formed in the upper 
limit of each lift pin 26, respectively so that a clearance may be prepared between a wafer 2 and a susceptor 
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21 and a wafer 2 can be supported. This projection 27 is a small projection of the shape of a cylinder of a 
path smaller than the path of the upper limit side of the lift pin 26, and is formed in the lift pin 26 and one. 
[0018] Moreover, the regulation pin 28 which projects more nearly up than the height in which a wafer 2 is 
laid is set up by three places (only two places are shown by a diagram) at intervals of 120 degrees on the 
same periphery so that the periphery of a wafer 2 can be regulated to top-face 21 a of a susceptor 21 , where a 
wafer 2 is laid on each projection 27. 

[0019] On the other hand, the vertical movement which performs pressure from below of the lift pin 26, and 
the pivo table pressure-from-below member 30 are formed in the outside of the base material 22 which 
supports a susceptor 21 . This pressure-from-below member 30 is formed in the upper limit of the hollow 
shaft 3 1 in which hollow shaft 24a of the arm 24 of a base material 22 is inserted, and its hollow shaft 3 1 , 
and consists of three arms 32 to which the tip has extended to the location corresponding to the lower limit 
of each lift pin 26. Moreover, at the tip of each arm 32, the pad 33 which can contact the lower limit of the 
lift pin 26 has fixed, respectively. The pressure-from-below member 30 is rotated synchronizing with a base 
material 22 so that it can respond to rotation of the lift pin 26 accompanying rotation of a susceptor 21 . 
[0020] In the CVD system of such a configuration, in order to form a thin film on a wafer 2, as shown in 
drawing 3 , the wafer 2 conveyed through the path 16 of the process chamber 12 is first received by the lift 
pin 26 and projection 27. At this time, a susceptor 21 descends to a predetermined location by lower ** of a 
base material 22. Although the pressure-from-below member 30 is also lower-* *(ed) to coincidence, since 
the amount of displacement of a base material 22 is larger, the lower limit of the lift pin 26 runs against the 
pad 33 of the pressure-from-below member 30, and the upper limit of the lift pin 26 projects from top-face 
21a of a susceptor 21 . In such the condition, a wafer 2 is received by the projection 27 on the lift pin 26. 
[0021] Then, a base material 22 and the pressure-from-below member 30 are made to upper-** to a 
predetermined location until the lift pin 26 has hung and fallen in the susceptor 21 and is stopped, as shown 
in drawing 2 . Since the amount of displacement of a base material 22 is larger at this time, the lower limit 
of the lift pin 26 separates from the pad 33 of the pressure-from-below member 30, and turns into the free 
end. Moreover, although it becomes flat-tapped [ the upper limit side of the lift pin 26 ] with top-face 21a of 
a susceptor 21, projection 27 will be in the condition of having projected from top-face 21a of a susceptor 
21. 

[0022] Thereby, as shown in drawing 1 , a wafer 2 forms a clearance between susceptors 21, and is 
horizontally supported by the projection 27 on the lift pin 26. Therefore, if reactant gas is supplied in the 
process chamber 12, the gas will pass between the inferior surface of tongue of not only the upper part of a 
wafer 2 but the wafer 2, and top-face 21a of a susceptor 21 . Consequently, a thin film is formed not only in 
the front face of a wafer 2 but in the rear face of a wafer 2. 

[0023] Moreover, since the periphery of a wafer 2 is regulated by the regulation pin 28, during processing, a 
wafer 2 shifts from projection 27 and it does not fall. 

[0024] In addition, it is moved until it will be in the condition that it is again shown in drawing 3 , and the 
wafer 2 which finished formation of a thin film is conveyed out of the process chamber 12. 
[0025] Drawing 4 shows other operation gestalten of this invention, and the through tube 42 is formed at 
intervals of 120 degrees on the periphery of a major diameter at three places (only two places are shown by 
a diagram) more slightly than the periphery of the wafer 2 which carries out level support at the disc-like 
susceptor 41 in these wafer means for supporting 40. And to these through tubes 42, the lift pin 43 has 
penetrated, respectively. Each lift pin 43 can be moved now to shaft orientations (the vertical direction). 
Moreover, the lift section 44 of the shape of a wafer which projects inside [ direction of path ] the wafer 2 to 
support, and the specification part 45 of the shape of a pin which regulates the periphery of a wafer 2 are 
formed in the upper part of each lift pin 43. The lift section 44 has the function to stop the lift pin 43 to a 
susceptor 41 while it forms a clearance and supports a wafer 2 between top-face 41a of a susceptor 41 . 
[0026] Such wafer means for supporting 40 are used being included in CVD system 1 0 shown in drawing 2 
and drawing 3 like the wafer means for supporting 20 of said operation gestalt. Moreover, an operation of 
the wafer means for supporting 40 of this operation gestalt and effectiveness are the same as that of the 
wafer means for supporting 20 of said operation gestalt. 

[0027] Especially, according to this operation gestalt, since the lift pin 46 has the support function of a wafer 
2, and the periphery regulation function of a wafer 2, it is not necessary to prepare the periphery 
specification-part material of a wafer 2 separately from the lift pin 46. 

[0028] In addition, with said 1st operation gestalt, although the projection 27 was formed in the lift pin 26 
and one, this invention is not limited to this operation gestalt, and can adjust suitably the height of the 
configuration which attaches projection 27 in the lift pin 26 separately, then the clearance formed between a 
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wafer 2 and a susceptor 21 . 

[0029] Moreover, projection 27 may be formed not only in the shape of a cylinder but in hemispherical, a 
triangular pyramid configuration, etc. If it forms such, since a projection will serve as a wafer 2 and point 
contact, thin film formation on the back can be performed good. 

[0030] Moreover, although the through tube 25 upper part of a susceptor 21 was made into the shape of a 
taper hanging the lift pin 26, it is good also as a configuration with which a color is prepared in the upper 
part of the lift pin 26, and the lift pin 26 is stopped by the susceptor 21 with a color. 
[0031] 

[Effect of the Invention] As mentioned above, since the projection which forms a clearance between a wafer 
inferior surface of tongue and a susceptor top face, and supports a wafer to the upper limit of a lift pin was 
prepared according to the wafer means for supporting of the semiconductor fabrication machines and 
equipment of this invention, thin film formation etc. can be processed to both sides of a wafer. 
[0032] Moreover, if the specification-part material which regulates the periphery of a wafer is prepared on a 
susceptor, a wafer will shift and it will not fall from a projection. 

[0033] Furthermore, if both support function of a wafer and periphery regulation function are prepared in a 
lift pin, it is not necessary to prepare specification-part material separately from a lift pin. 

[Translation done.] 
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DRAWINGS 



[Drawing 1] 
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(57)Abstract 

PROBLEM TO BE SOLVED: To attain formation of a thin film and 
etching on the back side of a wafer as well as the front side. 
SOLUTION: A wafer supporting device horizontally supports a 
wafer 2 from the lower surface in a process chamber 1 2 of a 
semiconductor manufacturing apparatus. A board-shaped 
susceptor 21 is arranged below the wafer 2 with its board plane 
being in parallel to the wafer 2, and at least three through- holes 
25 vertically penetrating the susceptor 21 are formed. In each of 
the through-holes 25 of the susceptor 21, a lift pin 26 movable in 
an axial direction is passed through. On the upper end of the lift 
pin 26, a protrusion 27 forming a gap between the wafer 2 and the 
susceptor 21 for supporting the wafer 2 from its lower surface is 
provided. Thus, a reactive gas also flows between the wafer 2 and 
the susceptor 21, thereby forming a thin film on the back side of 
the wafer 2. 
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